Summary. The When spermatozoa were incubated at 37 °C, rapid declines in both percentage motile and in velocity were observed with incubation periods lasting more than 4-h. Subjecting the spermatozoa to a temperature of 4 °C for 1-h did not significantly change either of the motility parameters (measured at 37 °C), although prolonged exposure to 4 °C did greatly reduce their motility and velocity percentages.
resuspension in Tyrode's, spermatozoal motility was not changed significantly.
The percentages of motile spermatozoa (measured at 37 °C) in Tyrode's and B 2 medium remained the same as those in seminal plasma throughout an 8-hr period of incubation at 20 °C, while those in Locke's and phosphate-buffered saline (PBS) were significantly lower. The instantaneous modal velocities (Vc) of spermatozoa (also measured at 37 °C) in Locke's, Tyrode's and B 2 were all significantly increased as compared to those observed in seminal plasma during incubation at 20 °C ; spermatozoa in PBS showed a significantly reduced velocity compared to seminal plasma, but the difference was not significant. However, the rates of decline of the percentage of motile spermatozoa and of their velocities were indistinguishable in all four synthetic media and in the seminal plasma.
No significant change in vitality was observed in any medium during the 8-hr incubation period at 20 °C.
When spermatozoa were incubated at 37 °C, rapid declines in both percentage motile and in velocity were observed with incubation periods lasting more than 4-h. Subjecting the spermatozoa to a temperature of 4 °C for 1-h did not significantly change either of the motility parameters (measured at 37 °C), although prolonged exposure to 4 °C did greatly reduce their motility and velocity percentages.
The decline in vitality was slow and uniform during incubation at either 4, 20 or 37 °C over periods of up to 10-hr, the best survival apparently being obtained at 20 °C and the worst at 4 °C, although there were no significant temperature differences at any time.
Introduction.
It is generally accepted that spermatozoa, in order to stand any chance of fertilizing eggs in vivo, must leave the environment of the seminal plasma within minutes following ejaculation and penetrate the cervical mucus (Tredway et al., 1975 (Yanagimachi et al., 1976 ; Lopata et al., 1978; Overstreet et al., 1980) . Indeed, the presence of seminal plasma in an in vitro system is known to inhibit sperm fertilizing ability (Kanvar et a/., 1979 (Laplanche, 1978) .
2) The 3) Viscosity was evaluated by measuring the time necessary for 1 ml of semen to run out a calibrated capillary tube in comparison with oils of known viscosity (Allouch, 1980) . 4) Sperm motility was measured objectively at 37 °C using a method based upon laser Doppler velocimetry (LDV : Dubois et al., 1975 fig. 1a) in seminal plasma and in the four tested media. The decreases were linear over the 8-hour period of incubation in all cases (P > 0.05) and the graphs were parallel (P > 0.05). This evolution of motility was identical in seminal plasma, Tyrode's and B 2 ; but in PBS and Locke's the percentages of motile spermatozoa were significantly lower (P < 0.01) after all periods of incubation. There were decreases in Vc with time (fig. 1b) ; the evolution of Vc was linear for all media (P > 0.05) and the graphs were parallel (P > 0.05). Vc was significantly higher at all times in Tyrode's, B 2 and Locke's (P < 0.001) but not different in PBS as compared to its measurements in seminal plasma.
There was no modification in the vitality of spermatozoa during the period of incubation and there were no differences between the 5 media. Thus, such a difference in the evolution of motility and vitality might indicate that increasingly more spermatozoa, although vital, were immotile, probably due to the absence of essential substrates in the media. B 2 medium, which permits optimal preservation of motility, was added to spermatozoa suspended in PBS after 2 and 4 hrs of incubation. In both cases, the percentages of motile spermatozoa and of Vc increased immediately and permanently ( fig. 2) (fig. 3a) . However, after 4 and 7 hrs, the percentage of motile spermatozoa was significantly lower for those kept at 4 °C than for those maintained at 20 or 37 °C (P <0.001).
After incubation for 10 hrs at 4 °C only a very few spermatozoa were still moving and there was also a marked decrease in the motility of those kept at 37 °C ; the difference from the sample at 20 °C was significant (P < 0.001). Vc was significantly increased after one hour of incubation in B 2 at 4, 20 or 37 °C (P < 0.0011, its value being greater at 37 °C than at 20 or 4 °C (37°C vs 20 °C : P < 0.02 ; 37°C vs 4 °C : P < 0.001). The decline of Vc with time was rapid at 4 °C and the best temperature for maintaining velocity up to 10 hrs appeared to be 20 °C. The decline in vitality was slow and regular with no significant differences between the three incubation temperatures. Bredderman and Foote (1971) and in human spermatozoa by Lindholmer and Eliasson (1974) . However, a statistically indistinguable stimulation of human sperm motility was obtained in the present study by Tyrode's solution which does not contain any albumin ( fig. 1 a-b) . B 2 medium, which has an electrolyte composition similar to bovine tubal fluid and contains albumin, was found to be the optimal medium for the survival and maintenance of motility in human spermatozoa in vitro.
A critical role of medium composition on sperm motility (probably acting via cell metabolism) is confirmed by the absence of any changes in vitality of the spermatozoa and the ability of immobile spermatozoa to « re-mobilize » when the necessary substrates (included in B 2 medium) are added to the medium ( fig. 2) .
The choice of the incubation temperature is also important for the maintenance of sperm motility. 
